Abstract. The Cambridge breed has been developed since 1964, based on a foundation group of 54 ewes representing 11 breeds mated initially to seven Finnsheep rams. Data presented show that a high litter size (LS) has been established (mean 2.8 in 3 year old ewes) by a policy of selection coupled with minimising generation interval.
Introduction
The Cambridge (C) breed was established in 1964 at Cambridge University by screening British breeds for ewes with high litter sizes (LS). The foundation flock of 54 ewes included a total of 11 breeds although the majority were Clun Forest (34 ewes), Llanwenog (6 ewes) and Lleyn (3 ewes) . The seven foundation sires were Finnsheep (F). By initial backcrossing to the foundation ewes the genetic contribution of F was reduced to 20-25 %. Selection in the initial stage was primarily based on LS at birth and the generation length was minimised by confining matings to sires of 7 months old and to dams mainly up to 2 years old.
From 1969 the foundation flock was part- The paper describes the performance of pure C stock, evidence for the genetic basis of the prolificacy achieved and the transmission of prolificacy to maximise lamb production efficiency in crossbred ewes kept under commercial conditions. These findings are discussed in relation to the strategy for future deployment of prolific sheep genotypes.
Material and methods
Performance of pure bred C: The results are based on the performance achieved in the flock kept at the University of Wales, Bangor, using methods described previously (6) . Ovulation rates (OR) were recorded from October 1983 using the endoscope technique (2).
Performance of crossbred ewes: A contemporary comparison of crossbred ewe types was carried out in the period 1980-1985 as described by Owen & Whitaker (7) . These included comparisons of crossbred ewes sired from Welsh Mountain dams by C or Border Leicester rams. In these experiments the crossbred ewes were mated mainly to Suffolk (S) rams.
In addition, some preliminary investigation was carried out into the effect of the mating (8) .
The values for the repeatability of OR with- Table 2 . Frequency distribution for ovulation rate (no of corpora lutea) according to ewe age.
1983-1987
Ewe age at lambing Prolificacy in C can be explained on the basis of a basal OR of about 2.5 upon which is superimposed a further additive increment of approximately 2 ova per copy of a major gene.
Another interesting facet of the observations in the high level of ovum survival (OS) indicated by the data as shown in Figure 1 as compared to other breeds of high prolificacy (1) . This high level of OS needs confirmation in controlled comparisons under similar conditions. The data as they stand do not indicate any obvious relationship between this enhanced level of OS and the presence of the major gene since it appears throughout the range of OR studied. In contrast, Figure 3 shows the range of values for the number of lambs reared (to 50 days) per ewe in relation to OR and to LS in C under good lowland husbandry conditions. These indicate that the economic optima for OR and LS are unlikely to exceed 5 and 3.5 respectively for mature ewes.
Performance of Cambridge crossbred ewes
Early comparisons of C as a dam-line sire of crossbred ewes indicated that C crossbred ewes gave birth to 14 % more lambs and reared 6 % more at weaning than Border Leicester sired crossbreds although the latter crossbreds gave lambs that were 4 % heavier at 18 weeks old (4) . The more recent comparison based on crossbred ewes born in the period 1980-83 have the results shown in Table 4 .
These results indicate that C crossbreds are earlier in reproductive maturity and produce at least 20 % more lambs per ewe lambing. The weight and quality of the final lamb (as judged by UK Meat and Livestock Commission grading) was similar for the C and Border Leicester crossbred. The C crossbred ewe was however 7 % lighter in mating weight and reared lambs 22 % lighter at 56 days of age. Overall, taking estimated feed intake into account, it was calculated that the C crossbred ewes were approximately 20 % more efficient in terms of lamb production per unit of feed intake.
Strategy for the future deployment of prolific sheep genotypes
The foregoing observations suggest that in practice the optimum exploitation of genotypes like the C, that may carry a gene with a major effect on OR, is to produce commercial crossbred ewes heterozygous for this gene.
Such a ewe would have the advantage of possessing prolificacy at a rate likely to be near the economic optimum under good husbandry conditions whilst at the same time exhibiting low (or normal) variability ofLS (as measured in terms of CV in the region of 0.3).
The main problem arises in securing a supply of crossing rams proven homozygous for the C gene. This could be done by establishing flocks where the prolificacy gene is fixed at the locus in question or by developing a practical diagnostic technique for early genotyping of the male. The first alternative would obviously be helped by the availability of the diagnostic technique. Table 5 summarises the observed OR for 8 month old daughters of C sires measured in 1985 and 1987. These results suggest that even against the background of a ewe flock with a C gene frequency of about 0.3 it should be possible to make some useful preliminary assessment of the genotype of a ram when his daughters are 8 months old and he himself is Efficiency of lamb production (lamb production estimated feed intake) 100 120 Bangor has the aim of enabling genotype with respect to the C gene to be determined from tissue (e.g. blood) taken from young lambs of either sex. Such a technique would allow the rapid exploitation of prolificacy genes in sheep to increase efficiency of lamb production.
